We report on the development of a new polystyrene based plastic scintillator.
Introduction
In order to develop new plastic scintillators, a program to investigate the photophysics of polystyrene (PS) based systems has been underway at Fermilab for the past year and a half. We have focused our development on polystyrene based scintillators since we perceived the major application for these new scintillators to be in the form of Plastic Scintillation Fiber (PSF).
Polystyrene is easily drawn into fibers and can thus form the core material for stepped index plastic optical fiber. We have prepared a number of test Thus if the dopant's radiative quantum yield is close to unity, the number of photons emitted per solvent molecule n-electron excitation can approach one even though the radiative quantum yield of the solvent may be small.
Single vs. Multiple
Step Systems by the secondary and finally by emission from the secondary does not give unity photon yield. Self absorption by the primary and by the secondary lead to a decrease in yield since rarely do these dopants have quantum yields of one. It is the finite overlap between the absorption and emission spectra of the various dopants that lead to these efficiency losses. In particular, for very large path lengths within the scintillator self absorption losses by the secondary can become quite substantial.
Intra-Molecular Proton Transfer Compounds
Ideally one would like to use waveshifters whose emission and absorption spectra have no overlap. Compounds which undergo intra-molecular proton transfer upon excitation exhibit this property. [4] Renschler and Harrah first reported using 3-Hydroxy Flavone in PVT based scintillator. [5] In their stud- nm., the majority of the incident radiation is absorbed by the PS. Even after irradiation, however, there is efficient coupling to the primary dopant and then to the secondary. An undoped sample of PS was also studied in this 7 way. Figure 12 shows the before and after excitation spectra for a sample of PS, X.. = 254 nm. Again to within our measurement error (Z!Z 10 %) there is no change in the PS output for front surface UV illumimation, even though the signal from Bismuth was drastically reduced. What these measurements seem to indicate is that the light loss in PS scintillator from irradiation is primarily due to optical absorption in the polymer and that the radiative 
